Standard hedonic house pricing assumes that house prices are independent of the intangible to be priced. A methodology is proposed in which the supply as well as the demand for housing depends on the intangible. The methodology is applied to value access to the Trans-Israel Highway (TIH), opened in 2002. Using spatial panel data during 2002 -2008 we show that TIH had two effects on the housing market. It increased house prices in locations with greater access to TIH, and it affected housing construction.
Introduction
The Trans-Israel Highway (TIH) has transformed road transport since its inauguration in 2002. Running from north to south through the center of the country it currently is 150 kilometers long, and it is planned to extend it northwards to the Lebanese border at Rosh Hanikra and southwards to below Beer Sheva (see map). TIH was designed to cut travel times, increase vehicle efficiency and road safety, and reduce air pollution 1 . It was also expected to have dynamic benefits in terms of greater access and land use. To date there has been no evaluation of TIH 2 . Economic theory predicts that land values and house prices will be higher in locations providing greater access to employment and consumption opportunities. Theory also predicts that highway construction influences urban growth through land and house prices. Therefore the economic value of accessibility 3 due to TIH should be embodied in data for house prices and housing construction.
The use of hedonic house prices to estimate the economic value of intangibles has a long history. The methodology of hedonic pricing has implicitly assumed that the housing stock is independent of the intangibles to be priced. For example, Kiel and McClain (1995) use house price data to infer the environmental cost of a garbage incinerator. They take account of the fact that due to NIMBY effects the location of the incinerator might not be independent of house prices. However, they ignore the possibility that the location of housing might depend on the location of the incinerator.
Building contractors might have built less in the incinerator's vicinity and built more elsewhere. If this happens, house prices will tend to increase in the vicinity of the incinerator relative to other locations, in which case the environmental cost of the incinerator is likely to be under-estimated. A methodological contribution in the present study is to take account of induced housing construction in the estimation of the costs and 1 These were the main benefits in the official cost benefit analysis carried out on TIH in 1994 (MATAT 1994) 2 Frisch and Zur (2010) investigate the effect of TIH on commuting, but find only small effects. 3 We distinguish between access and use. Since TIH is a toll road, the latter is expressed in tolls paid by users. Not all users live close to TIH, and no doubt not all with access use TIH. benefits of intangibles 4 .through hedonic pricing, at the same time as allowing for NIMBY effects.
Like most of our predecessors we use a quasi experimental design based on differences-in-differences (DID), comparing house prices and housing construction before and after TIH in treated and untreated locations. However, we break new ground by also taking account of threats to identification induced by the potential dependence of housing construction on TIH.
The evaluation of accessibility needs to deal with spatial and temporal aspects because the treatment effects of TIH are expected to vary directly with treatment dosage, as measured by travel time to the nearest TIH intersection, and they might vary directly with exposure time to the treatment. These spatial effects relate to three issues. First, do house prices fully internalize the amenities (or disamenities) related to greater accessibility? Second, what is the distance at which the treatment effect of TIH decreases or falls to zero, if at all? Third, is there any spatial spillover in the impact of highways on house prices and housing construction? On the temporal side, the issue relates to the stage in the process of highway construction at which the treatment effect is most felt.
Does this effect vary with the stages of planning, construction and operation? How rapidly do treatment effects diffuse over time? Also, as TIH develops, untreated locations become treated. Furthermore, the treatment effect in treated locations increases because access varies directly with the length of TIH and the number of intersections. .
Methodology

Conceptual Framework
TIH is hypothesized to have two related treatment effects; on house prices and on housing construction, as illustrated in Figure 1 where house prices in a treated area are measured on the vertical axis and the housing stock is measured on the horizontal axis.
The demand schedule for housing prior to TIH is represented by D 0 , the housing stock is fixed at S 0 , and the price of housing is P 0 . Access to TIH increases the demand for housing in the treated area, and the demand schedule becomes D 1 . If the housing stock is unchanged house prices increase to P 1 . The value of access to TIH is the rectangle P 0 P 1 ba = S 0 (P 1 -P 0 ) which, because demand is assumed to be linear, is equal to the increase in consumer surplus as measured by the trapezoid hbag. It may be shown that if the demand schedule is loglinear S 0 (P 1 -P 0 ), i.e. the change in the value of housing under-estimates the willingness-to-pay for access as measured by the change in consumer surplus.
Figure 1: The Effects of TIH on the Housing Market
TIH may also affect the supply of housing for two reasons. First, if house prices increase, building contractors will face a greater incentive to build in the treatment locations. Second, planners might rezone land in favor of housing in the treatment locations. If these effects induce the housing stock to increases from S 0 to S 1 , house prices will increase to P 2 instead of P 1 . In this case the increase in consumer surplus is the trapezoid hcjg which equals (P 2 -P 0 )S 0 +(P 1 -P 2 )S 0 + (P 2 -P 0 )S + (P 1 -P 2 )S. Note that the latter equals congruent triangles fbc + aij. Although P 2 -P 0 and S are observed, P 1 is not observed. However, if the slope of the demand curve is , P 1 -P 2 = S/.in which case the increase in consumer surplus equals (P 2 -P 0 )(S 0 + S) +S(S 0 + S)/. Therefore, if the increase supply is ignored conventional hedonic pricing under-estimates the value of access by S[(S 0 + S)/ + (P 2 -P 0 )].
If the treatment effect of TIH on the housing stock is sufficiently large (S 2 in Figure 1 ) house prices would remain unchanged at P 0 . In this case the value of access is represented by hklg. Conventional hedonic pricing would suggest mistakenly that because TIH made no difference to house prices, the value of access is zero instead of S(S 0 + S)/. Figure 1 are implicitly relative house prices. When housing demand in the treatment area increases, this is at the expense of housing demand elsewhere. Also, enhanced housing construction in the treatment area might be at the expense of reduced housing construction elsewhere. For expositional purposes in Figure   1 we have made the simplifying assumption that the treatment area is small relative to the rest of the country. House prices and housing construction are expected to decrease in untreated areas.
House prices in
In Figure 1 it is assumed that the housing stock increases. However, in some locations it might decrease. Suppose, for example, that location A is closer to TIH than nearby location B and building contractors operate locally as suggested by Beenstock and Felsenstein (2014) . Contractors might increase construction in A at the expense of construction in B. In this case housing supply in A would increase as in Figure 1 , but it would decrease in B, P 2 would be higher than P 1 in B where willingness-to-pay by induced households would be negative.
Twin Treatment Effects Model
Suppose for expositional simplicity that treatment status T is dichotomous; T = 1 if the area has access to TIH and is zero otherwise. In period 0, T = 0 because TIH does not exist or is under construction, but in period 1, T = 1 in treated locations. The change between periods 1 and 0 in the demand for housing services (H D ) in location j is hypothesized to vary inversely with the change in house prices and directly with T j . It is also likely to depend on other factors in location j denoted by X j :
where u is a residual independent of X and T but not of P.
The change in the supply of housing services (H S ) is hypothesized to vary directly with the change in house prices and T:
where Z is a set of variables affecting housing construction, and v is a residual independent of T and Z but not of P. The twin treatment effects are  and .
The reduced form for the DID of house prices is obtained by equating equations (1) and (2) and solving for P:
The counterpart of equation (3) for the DID in housing construction is:
The twin treatment effects in the reduced forms are b and f. Notice that b = 0 when  =  but f = . The reduced form residuals are independent of T, X and Z. Identification of the structural parameters requires that exclusion restrictions apply to X and Z. Equation (1) may be estimated by IV using equation (3) as its instrument to obtain estimates of , and equation (2) may be estimated by IV using equation (4) as its instrument to obtain estimates of . As explained below, we have a convincing instrument for Z, but we do not have convincing instruments for X. This means that some of the structural parameters are not identified. However,  = -d/h is identified by Z. As noted in section 2.1 the value of access requires treatment effects for house prices changes and changes in housing supply by area, and it requires , which are generated by estimates of equations (3) and (4) Issues of identification arising in Faber (2014) do not arise in the present context.
Faber used instrumental variables for the location of highways in China. In these terms TIH counts as a single highway. Our identification strategy would be threatened if the location of the intersections on TIH were related to house prices and housing construction in the relevant statistical areas. The intersections were planned many years before they were inaugurated. Indeed, there is no prima evidence that housing construction and house prices in the first decade of the 20 th century entered into the planning of TIH in two decades before.
Treatment Effect Diffusion
In equations (1) and (2) the treatment effects are assumed to be instantaneous. Dynamics are introduced by allowing long-term treatment effects to differ from their short-term counterparts. If the treatment occurs at time 1, the instantaneous treatment effects b 1 and f 1, are estimated by using differences between times 0 and 1 in equations (3) and (4). The treatment effect during periods 1 and 2, b 2 and f 2 , may be estimated using differences between periods 1 and 2 in equations (3) and (4). The cumulative treatment effects up to period 2 are B 2 = b 1 + b 2 and F 2 = f 1 + f 2. B 2 and F 2 may also be estimated by using the differences between periods 0 and 2 in equations (3) and (4). The long-term treatment effects are obtained when B and F cease to change with further differencing.
Since equations (3) and (4) are estimated from one year to the next the estimates of a t and e t are temporal fixed effects which express national developments in the housing market regarding house price changes and housing construction respectively.
But not all the treatment occurs in period 1 since TIH is an ongoing project.
Suppose that in period 2 a new intersection is opened. Some locations untreated in period 1 become treated in period 2. Also, in period 2 the value of treatment to those already treated in period 1 increases because they benefit from the intersection opened in period 2. Strictly speaking the treated should be disaggregated into cohorts according to when they were first treated. However, we resolve this difficulty in a different way as explained in the next subsection. The temporal diffusion of treatment effects has typically been ignored in previous research in hedonic pricing.
So far the treatment effect refers to its "on-line" definition; i.e. when TIH was inaugurated. Or it implicitly assumes that in period 0 the highway was constructed without the public's knowledge. Suppose that TIH was planned in period -1. The change in house prices and housing construction between periods -1 and 0 might embody an anticipatory treatment effect. To estimate it, equations (3) and (4) may be applied using DID's between periods -1 and 0. If anticipatory effects are weaker than on-line effects, we expect estimates of b and f of the latter to be greater than their counterparts in the former.
Specifying the Treatment
In the case of TIH treatment status is not dichotomous since access depends on distance to the nearest intersection with TIH, i.e. the treatment dosage varies. We define T in terms of travel time to the nearest intersection with TIH. This means that all locations are treated in period 1, however, the effect of the treatment varies inversely with distance from the nearest intersection. The treatment effect might be expected to be zero for locations that are far away from TIH. When a new intersection is opened, travel time to the nearest intersection does not change in areas close to existing intersections, but it decreases in areas further away.
Since the spatial diffusion of the treatment effect is not known a priori, we use a polynomial in travel time to the nearest intersection with TIH as our measure of T. This flexible functional form permits a broad spectrum of spatial diffusion, which is allowed to vary over time. The order of the polynomial is chosen according to goodness-of-fit using an F-test.
Spatial Econometrics
In equation (3) it is assumed that house price changes are spatially independent. This assumption may be incorrect for two reasons. First, the residuals may be spatially autocorrelated (SAC). In this case ε j is correlated with residuals in the neighborhood of j.
The first order SAC model is:
where  is the SAC coefficient,  nj is the average residual among j's neighbors, and  is an iid idiosyncratic residual. Ignoring SAC does not bias the parameter estimates, but it biases their standard errors.
Secondly, there may be spatial spillovers in house prices. House price changes among j's neighbors might spillover onto house prices in j. In this case equation (3) should include a spatial lag:
where P n j denotes house prices in the neighborhood of location j and  denotes the spatial lag coefficient. Unlike SAC, ignoring  biases the parameter estimates. The spatial lag model implies that the global treatment effect of TIH is greater than its local counterpart since the spatial lag coefficient is between zero and one.
Similar considerations apply to equation (4). The residuals might be spatially autocorrelated and equation (4) might be spatially dynamic. Furthermore,  and  might be correlated within locations as well as between locations as in the spatial SUR model.
Bootstrapping Treatment Effects
As reported below, the residuals  and  turn out to have non-standard distributions despite the fact that the sample sizes are not small, and the residuals are expected to be asymptotically normally distributed. For these purposes we use the Jarque-Bera statistic which tests for skewness and fat-tails under the assumption that the residuals might be spatially dependent. Consequently hypothesis tests based on the assumption that these residuals are asymptotically normally distributed are unreliable. Robust standard errors may be a palliative for heteroskedasticity, serial correlation and SAC, but they are not valid if the residuals are not normally distributed. Hence t-tests, chi-squared tests and F tests may mislead. We suggest that hypothesis tests about the parameter estimates in equations (3) been motivated by problems of weak instruments and heteroskedasticity. If the instruments are in fact strong, standard tests for weak instruments (Staiger and Stock 1997 ) might lead to erroneous conclusions because the F statistic is only valid if the residuals are normally distributed. The same applies if the instruments are in fact weak; they might be incorrectly deemed to be strong. The bootstrapped distributions of the parameter estimates may be used to test hypotheses about the parameter estimates when they do not have standard distributions, and they are also informative if the instruments are weak and the residuals are heteroskedastic (Zhan 2010) .
The Data
Outcomes
Since 2010 Unfortunately, data on housing stocks are not readily available. However, CBS publishes data on housing completions by statistical area. We use these data to calculate the gross change in housing stocks (measured in thousands of square meters) since 1995.
In the absence of data on housing stocks by statistical area, we express the change in housing construction as a proportion of the population in 1995, which is the nearest year to 2001 for which population data by statistical area are available. These data, which are used to represent H jt in equation (4), are mapped in Figure 3 . As an instrumental variable (Z) for housing completions we use land reserves for housing, and constructed by us from administrative data which happen to be available for 1998. Given everything else, housing construction should vary directly with these reserves. However, there is no reason why the change in house prices should be directly affected by this variable. These data are mapped in Figure 4 .
Figure 4: Land Reserves per population 1995
The anticipatory period of TIH (period -1 in section 2.2) was long and protracted.
TIH was first mooted in 1976, but it was only after 1995 that construction work began.
Subsequently, construction was delayed because of numerous legal claims by environmentalists and claims for compensation arising out of compulsory land purchases.
The first sections of TIH were opened in 2002 (see map). In the absence of house price data prior to 1998 we are only able to investigate anticipatory effects during 1998 -2002.
However, in the case of housing construction we are able to investigate anticipatory effects from 1995.
Treatments
Access to TIH is measured by the estimated travel time in minutes (solved by Arc GIS) from the centroid or each polygon (statistical area) to the nearest intersection with TIH.
This serves as the main treatment variable, D, which is continuous. The treatment effect varies inversely with D because the treatment is expected to vary inversely with distance.
These data are mapped in Figure 5 for various years.
Notice that geographical proximity to TIH is not important unless there happens to be an intersection. The value of access to TIH is expected to vary directly with its length, since the addition of sections as well as intersections increases access services provided by TIH. Therefore, the treatment effect should increase over time as TIH gets longer. We handle this by allowing the treatment effect to vary over time.
Other Variables
House prices and housing construction change for other reasons apart from the effects of TIH. Most of these variables are captured by temporal fixed effects. Others are captured by the X covariates in equation (1), which induce increases in the demand to reside in location j. The most obvious candidate here is local amenities, which however, are relegated to the residual because we do not have empirical data for amenities. We use distance to the nearest large city on the grounds that urban pull has benefited locations that are closer to urban centers (Haifa, Tel Aviv, Jerusalem and Beer Sheva).
Sample Selectivity
There are currently almost 3000 statistical areas in Israel. However, most of them are uninhabited and are not relevant to the present study. The house price data refer to 1844 statistical areas of which1282 statistical areas have continuous data for 2002 -2008. In some statistical areas with thin housing markets there were insufficient housing transactions in particular years 6 . To maximize the sample, we use data for all (1844) statistical areas by estimating equation (3) The main question is whether sample selectivity is related to treatment status. A Poisson regression shows that although observation counts (reported in footnote 6) vary inversely with land reserves and distance to nearest big city they do not depend significantly on treatment status 7 (z statistics in parentheses). If the treatment effect is assumed to be linear the z statistic is -3.94. Since the treatment effect is nonlinear, we ignore this in what follows.
Equation (4) 
Results
As mentioned, there are two ways to estimate the temporal diffusion of treatment effects; by using a sequence of rolling first differences in house prices and housing construction, or by using cumulative differences. Because of practical considerations of data availability and in order to maximize the sample size, we use rolling first differences in the case of equation (3) and cumulative differences in the case of equation (4).
We began by estimating equations (3) and (4) circumstances, we resorted to nonparametric bootstrapping (10,000 replications) to estimate equation (3) and (4). Indeed, parameter estimates that might have been deemed to be not statistically significant by ttests, chi square tests and F tests turned out to be statistically significant using their bootstrapped distributions. As expected by asymptotic theory, which predicts that the distribution of residuals affects the consistency of second moments but not first moments, the bootstrapped parameter estimates turned out to be almost identical to their OLS counterparts but not their p-values.
Spatial dynamic models, such as equation (6), are estimated by maximum likelihood. Since ML is based on the assumption that the residuals are normally distributed, the problem of hypothesis testing raised in the previous paragraph also applies to equation (6). Since bootstrapping theory for spatially dependent data is much less developed than for spatially independent data, we do not resort to bootstrapping estimates of equation (6). However, since asymptotic theory suggests that first moments are more immune to non-normality than second moments, we think that the ML parameter estimates are consistent as are their OLS counterparts.
House Prices: 2002 -2008
Table 1 summarizes results from OLS estimation of equation (3) for various years. The order of the polynomial (n) for travel time to the nearest TIH intersection varies from
year to year according to goodness-of-fit criteria. Detailed results are presented in Appendix 1. F tests the restriction that n = 0 in which event b = 0, and TIH has no effect on house prices in equation (3). With the exception of house price changes between 2002 and 2003 we may clearly reject the restriction that n = 0. A joint test of these F statistics clearly rejects the null of zero treatment effects. The number of observations (N) increases over time, as does the explanatory power of the models. Legend: Dependent variable: Annual percentage change in house prices. N: number of observations (statistical areas). n: order of polynomial in treatment effect (travel time in minutes to nearest TIH intersection). F: p-value for restriction of n = 0. Controls include land reserves and distance from nearest large city. JB: Jarque-Bera statistic for residuals. S: skewness of residuals. k: kurtosis of residuals. Detailed results in Appendix 1.
The Jarque-Bera statistics (JB) overwhelmingly reject the assumption that the estimated residuals are normally distributed. They are skewed to the right (S < 0) and fattailed (k > 3). Since the residuals are not normally distributed, F and other statistics reported in Appendix 1 may mislead. Bootstrapping the seven models in Table 1 reveals minor differences between OLS parameter estimates and their bootstrapped counterparts (Appendix 2). The main result is that the models and the estimated treatment effects reported in Table 1 are statistically significant. Indeed, this is also true for 2003, which according to Table 1 the estimated treatment effect is not statistically significant. 
Figure 5: Spatio-temporal Diffusion of Treatment Effects on House Prices
The diffusion schedules have been normalized so that the treatment effect is zero when the travel time is 70 minutes. Alternatively, the treatment effects are expresed relative to their counterparts where travel time is 70 minutes. The upper schedule refers to the cumulative treatment effect in 2008 since 2001. For example, house prices 15 minutes away from the nearest intersection with TIH rose by 4 percent more than they did at 70 minutes. The treatment effect is just over 2 percent in the immediate proximity of TIH, and it is in fact largest at a distance of 12 minutes from TIH. At 45 minutes' distance the treatment effect tends to zero.
The intermedate schedule in Figure 5 refers to the spatial diffusion of the treatment effect by 2005. Not surprisingly, it lies below its counterpart for 2008 because the temporal diffusion of the treatment effect is naturally smaller in 2005, but it too peaks at about 12 minutes. If travel time to TIH is 20 minutes, the vertical difference between 2005 -2008 is slightly more than 2 percent but at 48 minutes it is zero. Notice, however, that because the diffusion schedules in Figure 5 Table 2 summarizes OLS estimates of equation (4) for various years. In this case a 4th order polynomial in travel time to nearest TIH intersection is estimated for each year according to goodness-of-fit criteria. Details of these results may be found in Appendix 2. Table 1 F tests the restriction that n = 0, i.e. TIH has no effect on housing construction. With the exception of 2008 the individual p-values are satisfactory. The inverse chi-squared meta statistic 9 , which tests for the joint significance of the treatment effects polynomial, is 40.32 which easily exceeds its critical chi squared value (p = 0.95) of 15.05. Table 2 also shows that housing construction varies directly with land reserves zoned for housing construction, and with distance to nearest large city. As in Table 1 , the estimated residuals of equation (4) are not normally distributed. They are skewed to the left and the tails are even fatter than their counterparts for house prices. Table 1 the bootstrapped estimates (Appendix 2) show that the OLS parameter estimates are unbiased, but as expected, do not have standard distributions. As 
Housing Construction: 2002 -2008
As in
Anticipatory Effects
In this section we investigate whether house prices and construction responded ahead of the inauguration of TIH in 2001. To investigate the former, equation (3) is estimated as in In the case of house prices the polynomial order is 3 for all years except 2001
when it is 2. The p-value for 1998 is much higher than its critical value. However, matters are different subsequently, suggesting that there is an anticipation effect that started in 1999. However, the p-values in Table 3 are larger than their counterparts in Table 1 , suggesting that the anticipation effect is less statistically significant than its online counterpart. In the case of housing construction a 4 th order polynomial is used throughout. The p-values consistently exceed their critical values. Therefore, in contrast to house prices, there is no anticipated effect in the case of housing construction. Figure 5 includes the anticipated spatial diffusion schedule for house prices cumulated from 1999.
Spatial Spillover
Thus far it has been assumed that although treatment effects diffuse spatially, the treatment effects are spatially independent, i.e. the treatment effect in a statistical area is independent of the treatment effects in neighboring statistical areas. Spatial weights are based on contiguity between statistical areas, and are row-summed to one. Table 4 Spatial autocorrelation often implies that the spatial dynamics of the model are misspecified. This happens when there is a spatial common factor (Anselin 1988) . Table   4 indicates that this is true for house prices but not for housing construction. In the case 23 of house prices the SAR coefficients ( in equation 6) are statistically significant in years in which the SAC coefficients are statistically significant (2002, 2003, 2006 and 2007) .
By contrast, none of the SAR coefficients is statistically significant (with the exception of 2008) regardless of the statistical significance of the SAC coefficients. 
2008
Estimated by maximum likelihood. P-values in parentheses. See Appendix 3 for details.
The SAR coefficients for house prices tend to increase over time from 0.07 in 2002 to 0.265 in 2007, suggesting that spatial spillover has increased. Local housing markets were more interdependent in 2007 than they were in 2002. It also implies that there is spatial spillover in treatment effects; there are externalities in access through which enhanced access in one location enhances access in neighboring locations. In short, access has its own epidemiology so that the whole is more than the sum of its parts.
Alternatively, the social value of access is greater than its private counterpart.
Details of the SAR and SAC models may be found in Appendix 3. The estimates of the other model parameters in equations (3) and (4) are only slightly different to their OLS and bootstrapped counterparts.
The Value of Access
We use the estimated treatment effects of TIH on house prices and housing construction embodied in the diffusion schedules in Figures 5 and 6 The second component is induced by the increase in housing supply resulting from TIH. Since the treatment effect for housing construction (TEh j ) in statistical area j is expressed in terms of square meters relative to the 1995 population, whereas the house price data refers to the average housing unit, we divide TEh j by the average size of housing (s j ). The change in the housing stock attributed to TIH is therefore H Tj = TE hj POP j /s j . Finally, the second component of the value of access is (P Tj -P 0j )[H 0j +H Tj + H Tj (H 0j + H Tj )/] = Y Hj . According to most studies the price elasticity of demand for housing space is small. Bar Nathan, Beenstock and Haitovsky (1998) estimate the price elasticity of demand for housing in Israel at -0.2, which implies  = 0.2H 0 /P 0 . We use this estimate but we also use other assumptions. Note that because according to Figure 6 TEh j is negative for statistical areas beyond 11 minutes travel time from TIH, Y Hj may be negative.
The sum of the two components is Y j = Y Pj + Y Hj , which is the willingness-to-pay for access to TIH in statistical area j. WTP varies because some statistical areas are more populated than others, and also because they vary in terms of their access to TIH. The total value of access is Y =  j Y j . The aggregate estimate of Y P does not depend on  and is 256b shekels (2001 prices). The aggregate estimate of Y H , assuming the price elasticity of demand for housing, is -0.2 is -15.9b shekels (when for convenience the treatment effect in Figure 6 is truncated at 40 minutes travel time). It is negative because the positive treatment effects for housing construction up to 11 minutes travel time from TIH are outweighed by the negative treatment effects beyond 11 minutes. Y H varies inversely with the price elasticity of demand for housing. If the elasticity is -0.5 Y H = -6.3b shekels and it falls to -3.2b shekels if the elasticity is -1.
The total value of access is 240b shekels (2001 prices), or a quarter of GDP in 2008. This represents the present value of access to TIH. Using a discount rate of 5 percent this is equivalent to an annual WTP for access to TIH of about 1¼ percent of GDP in 2008.
Conclusions
The main methodological contribution in this paper is the extension of hedonic house pricing to the case where the housing stock depends on the intangible to be valued.
Typically, hedonic estimates of benign and malign intangibles are under-estimated if their potential effects on housing construction are ignored. Specifically, access to TIH might affect housing construction as well as house prices. We find that housing construction increases in the immediate vicinity of TIH at the expense of housing construction at intermediate distances. As a result, the effect of housing construction on the value of access to TIH turns out to be relatively unimportant. This result could not, of course, have been known in advance. It certainly cannot be taken for granted in other contexts where hedonic house pricing is applied.
A second methodological contribution concerns the use of bootstrapping in cases where the model residuals are not normally distributed. We note that most investigators rely on asymptotic theory and assume that the residuals are normally distributed without checking. Had we adopted standard practice we would have rejected good models simply because their residuals do not happen to be normally distributed. The need to check for normality and the use of bootstrapping is general and is not specific to the estimation of treatment effects, or hedonic pricing.
Third, because housing markets are likely to be spatially dependent, the estimation of spatial treatment effects should take account of potential spatial dependence between the treatment areas. Our results show that this is more important for house prices, where there is positive spatial spillover, than for housing construction. Positive spatial spillover implies that standard (non-spatial) estimates of treatment effects are biased downwards because positive treatment effects diffuse spatially.
Finally, the willingness-to-pay for access to TIH is large. In 2008 it stood at 25 percent of GDP, which is equivalent to an annualized value of about 1¼ percent of GDP. 
